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1. 通过 FTIR光谱技术研究了 P(EO)n-LiX (X=SCN-，N(SO2CF3)-2，ClO-4，n=4～
60) 聚合物电解质中离子-离子、离子-聚合物基体之间的相互作用。结果表明，当
锂盐加入到低介电常数的 PEO 中，锂盐自身存在着缔合作用，阴离子不同，缔合





























摘  要 
 II 
幅度主要出现在低温区域，其中咪唑体系的电导率稍微大于吡啶体系的电导率。当





5.2V(vs. Li+/Li)，这一结果为 5V 高压电池的发展提供一种可能的应用体系。 






    3. 通过 XPS、FTIR 技术并结合 Ar+离子束溅射技术对含有 PC 或 BMPyTFSI
的聚合物电解质中形成在镍基体表面上的锂钝化膜的组成与结构进行了研究。结果
表明，在 PEO 基聚合物电解质体系中，PEO 相对而言比较稳定，基本没有参与钝
化反应，钝化膜主要由聚合物电解质中的有机添加剂、锂盐阴离子以及少量杂质(O2
和 H2O)的还原产物组成。不同的有机添加剂对钝化膜的组成有很大的影响。若添加




























    对于含有 PC 的聚合物电解质体系，现场红外光谱表明，经过锂离子的沉积-
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Abstract 
The rechargeable lithium polymer batteries are considered as one of the best 
candidates for next generation power sources due to their high energy density, good 
cyclability, reliability and safety. PEO-based polymer electrolytes have received 
extensive attentions for their potential capability to be used as alternative candidate 
materials for the traditional liquid electrolytes in all solid-state rechargeable lithium 
polymer batteries. However, there are many problems that must be solved before these 
systems reach wide commercial utilization. Firstly, the battery performance is largely 
limited by the low ionic conductivity of PEO-based polymer electrolytes at room 
temperature. Therefore, it is important for PEO-based polymer electrolytes to enhance 
the ionic conductivity at room temperature. On the other hand, since lithium metal is 
used to be the anode material, the interface compatibility of polymer electrolyte with 
lithium metal severely affects the safety and cycle life of battery. 
In this dissertation, many efforts have been invested in the study of the problems 
above, and the results as follows: 
1. FTIR spectra of PEO-LiX (X=SCN, N(SO2CF3)2, ClO4) polymer electrolytes 
have been obtained for EO/Li ratios from 60:1 to 4:1 in order to investigate the 
interactions of ion-ion and ion-polymer. When a lithium salt is dissolved in the PEO with 
low dielectric constant, the ion association is commonly present and the degree of ion 
association varies with the type of anion from lithium salt. The results show that the ion 
association in the PEO-LiSCN system is more serious and at high concentration of 
LiSCN contact ion pairs, triple ions and dimers are main ion species. Furthermore, the 
crystalline phase of PEO was progressively transformed into amorphous phase since the 
large-size anions from lithium salt can play a role of plasticizer. LiN(SO2CF3)2 with the 
largest size anion in this work possess the best plasticizing effect. 
From the ion transport of view, the results induced by the ion association and 
plasticizing role are opposites. The ion association necessarily diminishes the number of 
effective charge carrier and then leads to low ionic conductivity, whereas plasticizing role 
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